I. INTRODUCTION
A simple model of supergauge symmetry has been proposed which possesses the ordinary non-Abelian gauge symmetry as well as baryon number conservation (1) . The asymptotic freedom is proved for this model. Since the supergauge symmetry requires that not only the Yang-Mills fields, but also scalar, pseudoscalar, and fermion fields * Supported by the U. S. Atomic Energy Commission and in part by the National Science Foundation, -2-should be massless, symmetry breaking must occur due to a. soft operator in order for the model to apply to the real world.
In this paper the asymptotic freedom of supergauge Yang-Mills theory is examined as the limit of the corresponding theory of approximate symmetry in which several rertormalizable couplings are left independent in Lagrangian. It happens that the Yukawa couplings of scalar and pseudoscalar mesons must "choose!! unstable fix points to realize the supergauge symmetry. This implies that the asymptotic freedom of the supergauge symmetry cannot be realized if one starts with an approximate supergauge symmetry involving a tiny hard breaking • . In Chapter 2 renormalization group equations are written down for the model Lagrangian that consists of scalar, pseudoscalar, fermion, and.the Yang-Mills fields. Seven coupling constants, which are normally independent, become related to each other in the supergauge symmetric limit. Asymptotic stability of the supergauge symmetric limit is examined in the renormalization group. It is shown that if one introduces a soft symmetry breaking, the theory would still ·possess asymptotic freedom. In Chapter 3 we will report on our unsuccessful search for a model without a massless vector meson that realizes the asymptotic freedom through an unstable, instead of stable, ultraviolet fixed point just as the supergauge Yang-Mills theorY. 
The coupling constants would be subjected to the constraints
in the supergauge symmetric 1imi t • Since the following argument remains true for SU(N·) with an arbitrary N, we will present our result in case of N = 2.
It is just a matter of labor to obtain the following functions of renormalization group to the order of a single loop,
where t = R-n E; with E; being a scale of the linear momenta. In the right-hand sides of (2.6a)-(2.6g) the terms which vanish trivially in the symmetric limit are grouped together in the second curly brackets, and suppressed are the terms of the sixth order in g, f s '
and . f , of the ~ourth order in g, f, and . f and the first order t-C e-dt (2.12) Such soft coupling constants can be accommodated as symmetry breaking into the supergauge theory without ruining the asymptotic freedom for the dimensionless couplings.
SEARCH FOR ASYMPTOTIC FREEDOM WITHOUT MASSLESS PARTICLES
The foregoing analysis tempts us to speculate that the ultraviolet unstable solutions so far abandoned in the literature (6, 7) may have a ch&nc'e of survival. In order for such a solution to be realized in the physical world, all the dimensionless couplings 
